In this paper we study a class of evolution integrodifferential equations. We first prove the existence and uniqueness of solutions and then establish the convergence of Galerkin approximations to the solution.
Introduction
Let H be a separable real Hilbert space. We consider the following integrodifferential equation in H: d u ( t ) d t Au(t) + M(u(t)) + / g(t-s)k(u(s))ds, t > 0, We assume that A has a pure point spectrum 0 < 0 -)1 --''" and a corresponding complete orthonormal system {ui} so that An -iui and (ui, uj)-5ij (.,.) is the inner product in H and 5ij is the Kronecker delta function. These assumptions on A guarantee that -A generates an analytic semigroup e-tA. The nonlinear operators M and k are defined on D(A) for some c, 0 < c < 1 and is in D(A). The map g is a real-valued continuous function defined on R+.
The existence and uniqueness of solutions to (1) is closely associated with the existence and uniqueness of solutions to the integrodifferential equation
0 where the nonlinear Volterra operator K(u)(t)-f g(t-s)k(u(s))ds.
0
The present work is closely related to the paper of Miletta [5] in which he has investigated the abstract evolution equation
and the related integral equation u(t) e -tA + / e-(t-S)AM(u(s))ds. 
for u iED(Ac*)with Iluill -<r,i-l,2, andfrsme,#with0</, #<1.
Existence and Uniqueness
This section is devoted to establishing the existence and uniqueness of the solutions to the integral equation (2) Using the estimates of (16) and (17) in the integral equation (13) we obtain that (J5) 
0 Applying the Gronwall's inequality in (18) we get C(R)FUoT1
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Taking the limit as rn-+oo on both the sides, we get the required result.
Proof of Theorem 2.1: From Lemma 2.3, it follows that there exists a unique u B R(X) such that
The continuity of M and k imply that I I Mn(un(t))-M(u(t))II + I I n(n)(t) a:(,)(t)II 0 s n.
We may take the limit as noe in (13) The uniqueness follows from the application of Gronwall's inequality in (21) and the fact that for any u @ Xc,
Faedo-Galerldn Approximations
The solution u X of the integral equation (20) and u n X satisfying the approximate integral equation (13) 
n 7((t),...,-,(t)) (( ,7(t)), ).
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We observe that vn(t pnun(t). We have the following convergence theorem. 
o where f C_ It 3 is a bounded domain with sufficiently smooth boundary 0f, A is the 3-dimensional Laplacian, g" P + tt is a continuous function and Ii(u, p), (u, p) E R. x tt3,
